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ABSTRACT: 

PROBLEM TO BE SOLVED: To easily remove a resist layer by a lift-off method 
of the step of manufacturing a color filter . 

SOLUTION: This method for manufacturing a color filter comprises the steps 
of forming a first resist layer 12 having openings 1 3 which corresponds to a 
filter pattern on a base plate 11, forming a pigment layer 14 on the layer 12, 
forming a second resist layer 15 for embedding the openings 13 to planarize a 
surface on the layer 14, etching the layer 15 flat to have the layer 12 
exposed, having the layers 12, 15 dissolve in a solvent to remove them together 
with the layer 14 sandwiched therebetween, and forming a filter layer 16 on a 
surface of the plate 1 .1 . 
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NOVELTY - Resist layer (12) with opening (13), is formed on substrate (11), on 
which specific color pigment layer (14) is formed. Then, another resist layer 
(15) formed on resist layer (12) covering opening, is etched evenly to exposed 
portion of resist layer (12). Remaining resist layers (12,15) are dissolved by 
solvent, followed by removing pigment layer to form filter layer (16). 

USE - For color image pick-up element using solid state image pick-up element. 

ADVANTAGE - Unnecessary part of resist layer and pigment layer can be reliably 
removed from substrate, in short time. Filter layer of desired optical 
characteristics can be formed thus deterioration of characteristics of light 
receiving element or display element is provided with improved yield. 
DESCRIPTION OF DRAWING(S) - The figure shows sectional view explaining 
manufacturing method of color filter. (1 1 ) Substrate; (12,15) Resist layers; 
(13) Opening; (14) Pigment layer; (16) Filter layer. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the manufacture method of a light filter that two or more photo detectors or labeling 
elements form the filter layer which has predetermined pattern shape in the surface of the 
substrate by which array forming was carried out After forming the 1st resist layer in the 
surface of the above-mentioned substrate and forming the opening which is made to expose 
this resist layer alternatively and exposes a part of surface of the above-mentioned substrate, 
The 1st process which forms the pigment layer which is wearing the surface of the above- 
mentioned substrate exposed to the above-mentioned opening, and is matched with a specific 
color component, The 2nd process which forms the 2nd resist layer which buries the above- 
mentioned opening at least and makes the surface flat on this pigment layer, The 3rd process 
at which the resist layer of the above 2nd is evenly etched into, and a part of resist layer [ at 
least ] of the above 1st is exposed, The manufacture method of the light filter characterized by 
including the 4th process removed with a part of above-mentioned pigment layer which was 
made to dissolve a part of resist layer of the above 2nd left behind to the above-mentioned 1st 
resist layer and the above-mentioned opening, and was inserted into the resist layer of the 
above 1st, and the resist layer of the above 2nd. 

[Claim 2] The 4th process of the above is the manufacture method of the light filter according 
to claim 1 characterized by including the process at which a high-pressure solvent is injected 
towards the surface of the above-mentioned substrate, and the above 1st and the 2nd resist 
layer are dissolved. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture method for forming the optical 
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light filter for color separation. 
[0002] 

[Description of the Prior Art] When performing a color image pick-up using the solid state 
image pickup device of semiconductor composition, the acceptance surface of a solid state 
image pickup device is equipped with the light filter corresponding to the three primary colors 
of light, or its complementary color. Each color component is arranged the shape of a stripe, or 
in the shape of a mosaic, and the light filter of a solid state image pickup device used with a 
veneer-type imaging device is constituted so that each light-receiving pixel of a solid state 
image pickup device may be matched with a specific color component. 
[0003] Drawin g 2 is the top view showing an example of a mosaic type light filter. Procession 
arrangement of the light filter is carried out so that two or more segments C matched with a 
specific color component, respectively may correspond to the arrangement which is the light- 
receiving pixel of a solid state image pickup device, the segment C1 and C2 which are 
matched with cyanogen (Cy) and yellow (Ye) are arranged by turns at odd lines -- white (W) ~ 
and green - the segment C3 and C4 which are matched with (G) are arranged by turns at 
even lines. The combination of the color of each of these segments C1-C4 is chosen from the 
three primary colors of light, and its complementary color. Thereby, the information charge 
showing the color component of each segment C1-C4 is accumulated in each light-receiving 
pixel of a solid state image pickup device. 

[0004] [ such a light filter / equip / with the filter plate with which each segments C1-C4 were 
arranged corresponding to the arrangement of a light-receiving pixel / a solid state image 
pickup device ] Or what is called a filter on chip that forms the filter layer which constitutes 
each segments C1-C4 on the substrate of a solid state image pickup device realizes. 
Generally, while it is advantageous to a miniaturization, it is in the tendency for the filter on 
chip in which low-cost-izing is possible to be adopted. 

[0005] Drawing 3 (a) - (d) is a sectional view according to process explaining the manufacture 
method of a light filter, and shows the light-receiving field in which two or more light-receiving 
pixels of a solid state image pickup device are formed. 

(a) Apply a resist to the surface of the 1st process semiconductor board 1, and form the resist 
layer 2 of fixed thickness. In addition, two or more shift registers which transmit the information 
charge accumulated in two or more light-receiving pixel and this light-receiving pixel shall be 
beforehand formed in the semiconductor board 1 . 

[0006] (b) Develop the resist layer 2 and form the opening 5 which exposes the surface of the 
semiconductor board 1, after hanging and exposing the exposure mask 3 which has the 
predetermined opening window 4 in the 2nd process resist layer 2. The opening window 4 of 
the exposure mask 3 is formed in accordance with the light-receiving pixel to which it is going 
to make a specific color component correspond among two or more light-receiving pixels 
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formed in the surface of the semiconductor board 1. Thereby, a desired light-receiving pixel is 
exposed to the opening 5 of the resist layer 2. 

[0007] (c) Form the pigment layer 6 of a desired color so that the surface of the semiconductor 
board 1 (light-receiving pixel) exposed to the surface of the resist layer 2 and the bottom of an 
opening 5 in which the 3rd process opening 5 was formed may be worn. This pigment layer 6 
penetrates only the light of specific wavelength according to that material and thickness, and 
organic system material is formed in almost uniform thickness of vacuum evaporationo. 
[0008] (d) A pigment layer 6 is left behind only to the opening 5 of the resist layer 2 what is 
called by the lift turning-off method for dissolving the 4th process resist layer 2 with a solvent, 
and removing the pigment layer 6 on the resist layer 2 from on the semiconductor board 1 with 
the resist layer 2. Thereby, the filter layer 7 matched with the specific color component is 
formed in the surface of the semiconductor board 1 corresponding to a desired light-receiving 
pixel. 

[0009] In the above the 1st or 4th process, only one kind of color component is formed among 
two or more segments C1-C4 of a light filter. So, when forming the light filter which has four 
kinds of segments C1-C4 as shown in drawing 3 , the 1st or the 4th process is repeated so 
that three kinds of segments C1 except white (W), C2, and C3 may be formed one by one. 
[0010] 

[Problem to be solved by the invention] He is trying to dissolve with a solvent the resist layer 2 
covered with the pigment layer 6 in the lift turning-off method of the 4th process. At this time, a 
solvent does not fully sink into the resist layer 2 which the resist layer 2 may be protected and 
should remove by a pigment layer 6, but there is a possibility that the unwanted part of the 
resist layer 2 or a pigment layer 6 may be left behind on the semiconductor board 1 . If it 
separates at a next process and adheres on a light-receiving pixel while a part of resist layer 2 
left behind on the semiconductor board 1 and pigment layer 6 serve as hindrance at the time of 
repeating and forming two or more filter layers 7, it will cause problems, such as dispersion of 
incident light, and a fall of light-receiving sensitivity. When treatment is continued until the 
resist layer 2 is completely removable, the pigment layer 6 formed with organic system 
material receives damage with a solvent, and it becomes impossible or for the filter layer 7 to 
acquire desired optical characteristics. Thereby, the problem that the color reproduction nature 
of a solid state image pickup device falls arises. 

[001 1] Then, this invention is the lift turning-off method used at one process at the time of 
forming a light filter, and aims at enabling it to remove certainly the unnecessary resist layer or 
unnecessary pigment layer on a semiconductor board in short time. 
[0012] 

[Means for solving problem] [ the place by which accomplished in order that the invention in 
this application might solve an above-mentioned technical problem, and it is characterized / 
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the ] In the manufacture method of a light filter that two or more photo detectors or labeling 
elements form the filter layer which has predetermined pattern shape in the surface of the 
substrate by which array forming was carried out After forming the 1st resist layer in the 
surface of the above-mentioned substrate and forming the opening which is made to expose 
this resist layer alternatively and exposes a part of surface of the above-mentioned substrate, 
The 1st process which forms the pigment layer which is wearing the surface of the above- 
mentioned substrate exposed to the above-mentioned opening, and is matched with a specific 
color component, The 2nd process which forms the 2nd resist layer which buries the above- 
mentioned opening at least and makes the surface flat on this pigment layer, The 3rd process 
at which the resist layer of the above 2nd is evenly etched into, and a part of resist layer [ at 
least ] of the above 1st is exposed, A part of resist layer of the above 2nd left behind to the 
above-mentioned 1st resist layer and the above-mentioned opening is dissolved, and it is in 
including the 4th process removed with a part of above-mentioned pigment layer inserted into 
the resist layer of the above 1st, and the resist layer of the above 2nd. 
[0013] In order to expose the 1st resist layer formed under a pigment layer and to try to make it 
dissolve according to this invention, a solvent comes to be equivalent to the 1st resist layer 
efficiently, and the 1st resist layer is removed for a short time. Thereby, the processing time of 
resist layer removal is shortened. 
[0014] 

[Mode for carrying out the invention] Drawin g 1 (a) - (d) is a sectional view according to 
process explaining the manufacture method of the light filter of this invention. These Drawings 
show the same portion as drawing 3 (a) - (d). 

(a) Form the 1st resist layer 12 which applies a resist to the surface of the semiconductor 
board 1 1 in which the 1st light-receiving pixel of process plurality was formed, and has fixed 
thickness, expose this 1st resist layer 12 alternatively, and form the opening 1 3 corresponding 
to a filter pattern. And the pigment layer 14 of a desired color is formed so that the surface of 
the semiconductor board 11 (light-receiving pixel) exposed to the bottom of an opening 13 may 
be worn. The process to formation of this pigment layer 14 is the same as the 1st process to 
the 3rd process of drawin g 3 . 

[0015] (b) Apply a resist again on the 1st resist layer 12 in which the 2nd process pigment 
layer 14 was formed, and form the 2nd resist layer 15 which buries the opening 13 of the 1st 
resist layer 12, and makes the surface flat. Sensitization treatment is not performed to this 2nd 
resist layer 15. 

(c) The 3rd work schedule side performs etching treatment by oxygen plasma etc. to the whole 
surface to the 2nd resist layer 15 formed evenly, and etch equally until the surface of the 1st 
resist layer 12 is exposed. At this time, the pigment layer 14 formed on the 1st resist layer 12 is 
also etched simultaneously. 



http://dossierl.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Ei... 4/26/07 



JP,1 1-087676, A( 1999) [CLAIM + DETAILED DESCRIPTION] 



Page 5 of 5 



[0016] (d) Inject an alcohols solvent by high pressure towards a part of 2nd resist layer 15 left 
behind in the resist layer 12 of the 4th process 1st, and the opening 13, dissolve each resist 
layers 12 and 15, and remove completely from on a substrate 11. When fusion removal of 
each resist layers 12 and 15 is carried out, the pigment layer 14 inserted into the 1st resist 
layer 12 and the 2nd resist layer 15 in the side wall portion of an opening 13 at this time is **** 
(ed) by the corner section which rises on the side of an opening 13 from the bottom of a 
substrate 11, and is removed with each resist layers 12 and 15. That is, except the portion 
stuck to the substrate 1 1 of a pigment layer 1 1 , in order to receive a **** stress at the time of 
fusion of each resist layers 12 and 15, even if itself is not dissolved with a solvent, it is 
removed with each resist layers 12 and 15. Since a solvent hits efficiently to the 1st resist layer 
12, such lift-off treatment can be made to complete by short processing time. Thereby, the filter 
layer 16 matched with the specific color component is formed in the surface of the 
semiconductor board 11 corresponding to a desired light-receiving pixel, without [ without it 
leaves the unwanted part of the resist layer 12 or a pigment layer 18, and ] damaging the 
necessary part of a pigment layer 18. 

[0017] In addition, since the usual light filter consists of segments C1-C4 corresponding to two 
or more color components as shown in draw ing 2 , it repeats the 1st or the 4th process, and he 
is trying to form the filter layer 19 independently for every color component, respectively. In the 
above embodiment, although the case where a light filter was formed on the semiconductor 
board of a solid state image pickup device was illustrated, it is applicable also to formation of 
the light filter to each labeling pixel of labeling elements, such as the LCD panel. 
[0018] 

[Effect of the Invention] When according to this invention patterning a pigment layer by the lift 
turning-off method and forming a filter layer, the unwanted part of a resist layer and a pigment 
layer can be certainly removed from on a semiconductor board. Moreover, since the time 
which the solvent wiping removal of a resist layer takes can be shortened, the pigment layer 
left behind on a substrate becomes difficult to receive damage, and a filter layer can be formed 
as a desired optical property. Therefore, while being able to prevent deterioration of the 
characteristics of a photo detector or a labeling element of equipping with a light filter, the yield 
in the manufacturing process can be improved. 



[Translation done.] 
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